DY-9760e inhibits endothelin-1-induced cardiomyocyte hypertrophy through inhibition of CaMKII and ERK activities.
Ca(2+)/calmodulin-dependent protein kinase II (CaMKII) and extracellular signal-regulated kinase (ERK) have pivotal roles in endothelin-1 (ET-1)-induced cardiomyocyte hypertrophy. We here tested whether a novel CaM antagonist, DY-9760e inhibits ET-1-induced hypertrophy through inhibition of CaMKII and ERK activities. We first confirmed that Ca(2+) oscillation induced by ET-1 treatment elicits transient activation of CaMKII and ERK in cultured cardiomyocytes. DY-9760e treatment with 3 microM totally and partially inhibited the ET-1-induced CaMKII and ERK activation, respectively. The ET-1-induced ERK activation was also partially blocked by a CaMKII inhibitor, KN93. To confirm involvement of CaMKII activity in the ERK activation by ET-1 and A23187, cultured cardiomyocytes were transfected with a constitutively active CaMKII. The transfection with the active CaMKII elicited ERK activation in cultured cardiomyocytes and cotransfection with dominant negative CaMKII eliminated its ERK activation. Consistent with inhibitory actions of DY-9760e on the ET-1-induced CaMKII and ERK activation, induction of hypertrophy-related genes including atrial natriuretic peptide (ANP) and brain natriuretic peptide (BNP) was significantly inhibited by DY-9760e treatment. Combination treatment with DY-9760e and U0126, a MEK inhibitor, totally blocked the ET-1-induced ANP and BNP expression. DY-9760e treatment (3 microM) significantly inhibited the ET-1-induced hypertrophy and combination treatment with DY-9760e and U0126 totally blocked the ET-1-induced hypertrophy in cultured cardiomyocytes. These results suggest that DY-9760e elicits antihypertrophic action on ET-1-induced cardiac hypertrophy through inhibition of CaMKII and ERK activation and that CaMKII activity in part mediates ET-1-induced ERK activation.